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Data gathered by the Educational Testing Service from 
57,694 children in 264 schools were reanalyzed using the 
instructional group as the unit of analysis. Second-grade and 
sixth-grade children were tested in the fall and spring with the 
Metropolitan Achievement Test and either the Cooperative Primary Test 
or the sequential Test of Educational Progress. Questionnaires were 
used to gather information about demographic characteristics, 
organization and implementation of programs, educational attitudes, 
pupil characteristics, and classroom activities. The data were 
analyzed using separate four-factor analyses of variance (sex by SES 
by instructional time by instructional emphasis) for each grade and 
program type. Results indicated that time spent in formal reading 
instruction was most strongly associated with gains in reading 
achievement. Instructional emphasis had less impact than 
instructional tine, although in second-grade compensatory programs 
low instructional emphasis on skills combined with a maximum amount 
of time produced larger comprehension gains than did high emphasis on 
skills combined with maximum instructional time. Considered apart 
from instructional characteristics, sex and socioeconomic level did 
not influence gains in achievement. (AA) 
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In elementary schools in the United States, reading instruction 
is a universal phenomenon. In nearly every school, teachers attempt 
to help children acquire fundamental reading processes and proficient 
reading practices. To a greater or lesser degree, teachers engage 
children in certain activities, the sole purpose of which is to teach 
them how to read. Yet we also know that at least some children can 
acquire reading proficiency without formal instruction. As Durkin has 
documented, a few children learn how to read before entering school (1966) 
In addition, as this report later points out, some schools commit such 
a small amount of time and resources to formal reading instruction that 
children who learn how to read must do so incidentally rather than 
by intention. 

The basic issues of this study revolve around deceptively simple 
questions. Do children need formal reading instruction to learn how 
to read? If so, how much instruction is beneficial and what kinds of 
instructional emphases are most effective? Do some types of children 
benefit more f-om reading instruction than other types; and particularly, 
does instruction benef ■ -w achievers in reading? This problem is not 
without previous investigation. However, results from former surveys. 
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exemplary programs, and remedial efforts that have been presented in the 
first section of this report will not be reiterated here. It should be 
sufficient to note that too little is known about the conditions of 
instruction that are needed for optimal reading acquisition. The specific 
environmental events that can be planned and occasioned by teachers and 
others that will increase reading ability have not been fully identified. 
Furthermore, the naturally occurring variations in reading instruction 
as they appear in classrooms and schools have not been closely studied 
for their impacts on reading achievement. 

The specific questions to which this study is addressed are: 
1) to what degree do characteristics of reading instr iction programs, 
such as emphasis on skills, emphasis on language, or amount of instruc- 
tional time, influence achievement of pupils? 2) To what degree are 
these effects dependent on previous achievement, chronological age, 
socioeconomic status, reading level, and sex of the students? 

The instructional variables that were chosen for investigation 
fall into two categories: instructional time and instructional emphasis. 
The value of exposure to instruction in education has recently been 
highlighted by Wiley and Harnischfeger (1974). In a reanalysis of 
Coleman's equality of educational opportunity survey, Wiley and Harnisch- 
feger found that, controlling for socioeconomic status, exposure to 
instruction in terms of hours of schooling per year is highly related to 
achievement. They reported that "in schools where students received 
24% more schooling, they will increase their average gain in reading comp- 
rehension by two-thirds." (p. 9) Notwithstanding the facts that this account 
seems to exaggerate the impact of exposure to instruction, and that 
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Karweit (1976) failed to replicate this analysis, the findings seem 
reasonable. A model is presented by these authors (Wiley and Harnischfeger, 
1974) that suggests that achievement is determined by l)total time needed 
for a student to learn a task and 2) the total time the pupil spends 
learning the task. Support for this model in a study of reading instruc- 
tion is reported by Harris and Serwer (1966),. In twelve schools containing 
primarily disadvantaged children in New York City, Harris and Serwer found 
that the amount of time devoted to reading activities correlated- .56 with 
achievement in word recognition and .55 with achievement in comprehension 
for first-grade children. Reading activities included work in basal 
readers, experience charts, sight-word drill and phonics activities. 
Supportive activities, such as writing, art, discussion, and dramatization, 
did not correlate significantly with achievement. Apparently, instruction 
must be targetted to reading related activities if it is to influence 
reading achievement. Exposure to instruction-like activities has been 
related to achievement by Ball and Bogatz in an evaluation of Sesame 
Street. They reported that disadvantaged children who viewed Sesame 
Street frequently (more than five times a week) showed more gain in 
achievement during one year than middle-class children who viewed Sesame 
Street less often (two to three times a week) (1973). Although frequency 
of viewing Sesame Street increased achievement for both middle-class and 
disadvantaged children, quantity of instruction by this measure was more 
influential than socioeconomic background in facilitating cognitive growth 
that is relevant to education. In view of these effects, amount of time 
was selected as one instructional variable for investigation in the present 
study. 
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A second instructional variable that was selected was instruc- 
tional emphasis. The largest single study of reading instruction known 
as the first-grade studies (Bond and Dykstra, 1967) is difficult to 
interpret. However, some conclusions may be drawn tentatively based 
on decision rules that are developed for interpretation of the results. 
First, we examined the word reading and paragraph meaning subtests of 
the Stanford Achievement Test as the dependent variables. Second, 
analyses of variance were ignored and only the analyses of covariance 
were examined. We decided that if a given contrast, for example, between 
basal and a phonics/linguistic method, was significant on both analyses 
of covariance, it was reliable. Third, we looked for contrasts that did 
not vary across the different sites in the study or varied in the same 
direction across sites (ordinal interactions were accepted). 

Using these guidelines, we concluded that children learned word 
recognition (SAT word reading) more readily by skills methods such as 
linguistics or phonics/linguistics than basal methods. Word recognition 
was also taught efficiently by a combination of phonics and basal in 
comparison to traditional basal approaches. Reading comprehension (SAT 
paragraph meaning) was not reliably facilitated by any one procedure 
except that adding a small skills component such as phonics or phonics/ 
linguistics to a basal program in which considerable language stimulation 
is provided in terms of basal stories seemed to have an edge in effective- 
ness. Since an emphasis on decoding seemed beneficial, at least for word 
recognition, and a reasonable comparison can be made with an emphasis on 
language, we selected instructional emphases on skills and language for 
inclusion. 
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Source of Evidence 

The Data Base. This study consists of a reanalysis of data collected 
by Educational Testing Service under a contract titled, "A Descriptive 
and Analytic Study of Compensatory Reading Programs." In Phase I of 
the ETS study, a national sample of schools with compensatory reading 
programs was constructed and a second sample of schools without Title I 
compensatory programs was identified. Both of these samples- total led 
731 schools, and were reported to be representative of the population of 
schools in the United States in terms of: average income, percent minority, 
geographic region, degree of urbanization, and school size. Thus, the 
findings from the present study are considered to be projectable on a 
national basis. A subsample of 264 schools was drawn from the original 
population of 731 schools. The latter sample was given performance tests 
in reading achievement and attitudes. Questionnaires were filled out by 
the principals and teachers of regular and compensatory programs. These 
instruments are described in a later section of this report (Rubin, Tris- 
men. Wilder and Yates, 1973). 

The present study was based on the Phase II data of the ETS 
study that consists of information from 264 schools on 57,694 children. 
From this data base, the sampling unit that we elected to use was an 
instructional group in reading. Many analyses of the effects of education 
are conducted at the school level. However, instructional variables are 
likely to differ from teacher to teacher and program to program within 
a given school. Consequently, the analysis of instructional conditions, 
unlike the analysis of organizational or administrative characteristics, 
should occur at the program rather than the school level. One might 
choose the individual child as the sampling unit. However, reading pro- 
grams are seldom planned and implemented for the individual child. 
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Instruction is provided in groups, although a substantial amount of 
individualization may sometimes occur. Therefore, we decided that a 
group of children designated by the school principal and teacher as the 
recipients of a distinct program should be the unit of analysis. 

The data received from ETS on Phase II of their study were culled 
for quality. Information that was inconsistent or incomplete was elim- 
inated from the data base. Explicitly, attendance records on each 
instructional group were used. Children were included only if they 
attended the instructional group to which they were assigned on 75% or 
more of the required meetings of the group. Children were eliminated 
from the sample if they did not have both Fall and Spring test scores 
on all of the tests and subtests that were administered to their age and 
reading level groups. Instructional groups were omitted from the data 
base in a few cases in which the questionnaire filled out by the teacher 
was not matched to the instructional group. An instructional unit was 
omitted if the information on socioeconomic level, instructional time, 
instructional emphasis on skills, or instructional emphasis on language 
was omitted from the questionnaire that was'filled out by the teacher. 

The original ETS sample had four categories of reading instruction: 

1) compensatory only - consisted exclusively of children who were assigned 
to a reading group "because they were reading below their grade level." 

2) compensatory mixed - a group of children who were behind in reading 
and also children who were normal in reading achievement and who received 
a reading program; 3) regular only - normally achieving children who 
received a distinct program; 4) regular mixed - a group of children with 
some regular and some compensatory readers who received a reading program. 

9 
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Groups 1 and 3 and 4 were used for the present analysis. The initial 
ETS sample included samples of second, fourth and sixth-grade' children. 
For purposes of economy, the second and sixth-grade levels were selected 
for analysis in this survey. Instructional units that received a moderate 
amount of instructional time as defined in a later section were excluded 
in favor of units receiving maximum or minimum instructional time. After 
these exclusions there remained 931 sampling units that constituted our 
data base. The numbers of children included: compensatory second, 
1086i regular second, 2833; compensatory sixth, 884; regular sixth, 3282; 
total 8085. To determine whether the sample after exclusions was similar 
to the original group of 63,000 children, we compared scores on all 
measures that were used in the analyses of covariance. The raw score 
means differed by less than one point except for three instances, 1.38, 
1 45 1 35 These negligible differences lead us to believe that the 
exclusions did not produce any bias in the sample. 

Achievement Tests . In the ETS study, reading tests were administered 
to the sample of 264 schools in the Fall of 1972 and the Spring of 1973. 
The tests included all of the items that are listed in Table 1 titled, 
"Tests Administered as Part of the Study of Compensatory Reading Programs." 
In the Fall, 1972, second grade groups received the Cooperative Primary 
Test, Form 12A, the Metropolitan Achievement Test, Primary 1, Form G. 
In the Spring, the second grade received the Cooperative Primary Test, 
Form 12B, and the Metropolitan Achievement Test, Primary 1, Form F. The 
sixth grade groups in the Fall, 1972, received the Metropolitan Achieve- 
ment Test, Elementary Battery, Form G, and the Sequential Test of 
Educational Progress Series II. Form 4A. In the Spring, the sUth Grade 
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groups received the Metropolitan Achievement Test, Elementary, Form F 
and Sequential Test of Educational Progress, Series II, Form 48. The 
Metropolitan Achievement Tests always included the Word Knowledge and 
Reading subtests. For both grade levels 2 and 6, at both time periods. 
Fall and Spring, a measure of attitudes toward reading was administered. 
However, since the results from this test will not be reported in this 
study, further discussion of this measure will be omitted. The tests 
were administered by classroom teachers with the supervision of Educa- 
tional Testing Service staff. The materials provided to students were 
specially prepared booklets and answer sheets at the second grade level, 
while the normal forms and materials were used for sixth graders. The 
tests were scored, coded and the scores were transposed by Educational 

Testing Service. 

Questionnaires . The questionnaires consisted of four units. 
A school principal questionnaire contained f6rty-nine items and Elicited 
information about the school populations, the organization and implemen- 
tation of programs, and other school level information. A teacher charac- 
teristics questionnaire was filled out by each teacher in the study. It 
contained sixteen items including demographic training and belief charac- 
teristics. A modest inventory of seventeen items was included regarding 
teachers' beliefs about compensatory reading children and programs. A 
regular class and program characteristics questionnaire was filled out 
by teachers. It contained forty-five items including the specification 
of goals, pupil characteristics and classroom activities. A compensatory 
class and program characteristics questionnaire was filled out by each 
teacher that had a compensatory instructional group. This questionnaire 
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included forty-nine items very similar to the items on the regular class 
and program characteristics questionnaire that elicited information about 
teaching goals, pupil characteristics and classroom activities. 

Socioeconomic Status . From these questionnaires were selected 
items that were used for analysis in the investigation. From the regular 
and compensatory program questionnaires an item was selected that reflects 
the socioeconomic status of the instructional groups. This item is repre- 
sented as Table 2 and titled "Item Describing Socioeconomic Status of 
Instructional Groups from Class and Program Characteristics Questionnaire." 
After perusing several questionnaires, we developed a numerical system 
for combining the occupational categories and the percentages of occur- 
ence. The numbers in parentheses were our coding system. For all 
responses to the item the vertical number was multipled by the horizontal 
number and the products were summed for a final score for the instructional 
group. For example, if a teacher placed an X in the category "11-50%" 
skilled workers or farm workers, .3 was multipled by 70; that equals 21. 
If the teacher also filled in the column 51-90% for unskilled or service 
workers, .7 was multiplied by 100, which is 70. These two numbers 
sum to 91, which v;as categorized as low socioeconomic status. The 
scale for this item runs from 1 - 100, representing high to low socio- 
economic status. 

The distribution of socioeconomic status in reading groups was 
examined with a broad population. Children from the initial ETS sample, 
including second, fourth and sixth graders in the four different instruc- 
tional group categories previously described, were included. Excluded 
were those children or instructional groups in which there were incomplete 



EKLC 



12 



-10- 



ERIC 



or inconsistent data as specified previously. Results of this analysis 
are displayed in Table 3 entitled, "Distribution of Socioeconomic Status 
Among Regular and Compensatory, Second, Fourth e.nd Sixth Grade Instruc- 
tional Groups." The scale from 0-100 is divided into ten categories: 
1-9 10-19, 20-29, . . . 90-100. This distribution divides approximately 
into quarters. The first three intervals: 1-9, 10-19, 20-29, constitute 
the first 27.2% of the distribution. We designated this as high SES. 
The next four intervals include the next 47.7% of the population which 
we designated as middle SES. The last three intervals include 25.1% 
of the population which we designated as low SES. 

To determine whether the socioeconomic distribution within grade 
level and reading level categories was sufficient to permit analysis, 
the distribution was partitioned as shown in Table 4, entitled "Frequency 
of Instructional Groups According to SES and Reading Level at Second and 
Sixth Grades." From this table it is apparent that within second grade 
compensatrry programs the percentages of sampling units in the SES 
categories were as follows: high SES, 15%; middle SES, 45.8'.'; low SES, 
39.2,:. In othe'* words, there are sufficient number of high SES sampling 
units to allow inclusion of this category in the statistical analyses for 
second grade compensatory programs. Similar conclusions can be drawn 
about the sixth grade compensatory programs and regular programs at both 
grade levels. It nay be noted that there is a relatively low proportion 
of low SES children in regular sixth grade programs. 

Instructional Time . The variable of instructional time was based 
on an item from the class and program characteristics questionnaire by 
that nd.Tie. The item may be viewed in Table 5 entitled, "Item for Instruc- 
tional Time fron Class and Program Characteristics Questionnaire." 

13 



Teachers described their programs in terms of minutes per period and 
periods per week. We multiplied these to obtain a figure of minutes 
per week. On the table, the numbers in parentheses represent the mid- 
points in the intervals us>d or. the questionnaire. Range in time is from 
eight to six hundred (or more) minutes per week of formal instructional 
time. We divided this into ten minute intervals and examined the allo- 
cation of instructional time. Table 6, containing these results is 
entitled, "Distribution of Instructional Time for Formal Reading Instruc- 
tion in Regular and Compensatory Programs." It should be noted that the 
data base for this distributional analysis is the same as the data base 
for the SES distributional analysis. The allocation of instructional 
time to reading grcjps contains more variation than one might have supposed. 
The bottom 22.6% (approximately one quarter) contained eighty minutes 
per week or less of formal reading instruction. About two-thirds of 
this bottom gr.^up received thirty-one to forty minutes per week of 
instruction, which is to say an average of about six to eight minutes 
a day. At this point we have not analyzed the scheduling of this tima 
over the course of a week. That is. forty minutes may appear in two 
twenty-minute periods or four ten-minute periods. Further analysis is 
necessary to make these distinctions. The upper quarter of the distribu- 
tion (25.3% of the instructional group) consists of 221 - 600 minutes per 
week. About half of these units received 221 - 230 minutes per week, 
which is 45 minutes per day of reading instruction. 

These descriptions were based on the entire distribution of 
regular and •.. n-,pen^atory second, fourth and sixth graders. As Table 6 
indicates, du^t.- roution of time in compensatory programs is remarkably 
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similar. That is, ZZA% of the instructional groups received eighty 
minutes per week or less, and 26J% of the instructional groups received 
221 minutes per week or more of formal reading instruction. In other 
words, the amount of reading instruction and exposure for children 
varies noticeably in this sample which is presumably representative of 
variation in public schools. 

Instructional Emphasis . The independent variable of instructional 
emphasis included a skills orientation. The degree to which skills 
were taught in a regular or compensatory reading program was determined 
from a combination of four items from the class and program characteristics 
questionnaire. These items are represented in Table 7 entitled, "Items 
from the Class and Program Characte M sties Questionnaire Representing 
Skills Emphasis." These items were identical for compensatory and regular 
program questionnaires. On the table, the numbers in parentheses indicate 
the value that was assigned to different responses for each item. For 
exarrple, in the first item, if a teacher stated that she organized her 
reading groups around specific skill deficiencies often, she was pro- 
vided with credit for skill er^pl'^asis. If she indicated that she used 
this organizational scheme sometimes, rarely or never, she was given no 
credit for skill emphasis. The score for each instructional unit on 
these four items was summed and ranged from 0-4, representing low to 
high skill emphasis. The distributions of skill emphasis in compensatory 
and reguiar programs are presented in Tables 8 and 9. In attempting to 
maximize the number of instructional units "^n each of the grade level and 
reading level subgroups, we have decided to designate scores of 0 - 2 
as low instructional emphasis on skills, and scores of 3 and 4 as high 
instructional emphasis on skills. 

15 
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These tables reveal that emphasis on skills decreased markedly 
from second to sixth grade. The emphasis, on the other hand, is about 
the same for compensatory and regular programs at second grade, and is 
similar for compensatory and regular programs at sixth grade. There is 
slightly, but not dramatically, more ski 1 1 -oriented instruction in com- 
pensatory than regular reading programs. 

The emphasis on language during instruction was also drawn from 
four -.tems on the class and program characteristics questionnaires. 
These items were scored in a manner analogous to the items related to 
skills and are represented in Table 10 entitled, "Items from the Class 
and Program Characteristics Questionnaire Representing Language Emphasis." 
The range was low emphasis, 0, to high emphasis, 4. However, since most 
teachers recorded that they emphasized language substantially, we desig- 
nated 4 as a high language emphasis, and 0-3 as a low language emphasis 
to establish a sufficient number of instructional groups in each of the 
grade level and reading level categories to permit analysis. Table. 
11 and 12 entitled, "Distribution of Language Emphasis in Compensatory 
(and Regular) Programs at Grades Two and Six" illustrate the frequency 
of emphasizing language. 

Comparing these two tables illustrates that a high degree of 
language emphasis seems equally apparent at regular and compensatory 
second grade programs. However, at sixth grade, the regular programs 
contained a high degree of emphasis, but sixth grade compensatory programs 
contained lower emphasis on language. More explicitly, within compensatory 
programs, 57,4% of the second grade programs placed high emnhasis on 
language, whereas in sixth grade 35.1% placed high emphasis on language. 

16 
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Thus, emphasis on language in reading programs is high, except for the 
case of compensatory programs in sixth grade. 

Statistical Analyses 
Design. The easiest way to understand the design is to examine 
Table 13 entitled, "Design for Analyses of Covariance for Instructional 
and Pupil Characteristics on Reading Achievement." Pupil characteristics 
are represented in the columns and instructional characteristics are 
represented in the rows. The instructional emphasis variable, as it 
is listed in the table, pertains to skills. The instructional emphasis 
on language is also entered in this category in an analogous manner. That 
is, high and low language was included under both minimum and maximum 
instructional times. A number of analyses of covariance were conducted. 
For example, one analysis of covariance was conducted for compensatory 
readers in second grade. The analysis included all of the cells listed 
under these two headings in the table. In this analysis, the factors 
included 2(Sex) x 3(SES) x 2( Instructional time) x 2(Instructional 
emphasis, skills). The dependent variable was the Soring Metropolitan 
Word Knowledge score and the covariate was the Fall Metropolitan Word 
Knowledge score for each instructional group. Analogous analyses of 
covariance were conducted for compensatory readers at sixth grade, 
regular vjaders at second grade, and regular readers at sixth grade. 
With this design it is apparent that the influence of instructional 
variables of tine and emphasis are examined when pupil characteristics 
including previous achievement, reading level (compensatory vs. regular), 
grade level, socioeconomic status and sex are controlled. The number 
of sampling units included in these sets of analyses are: compensatory- 
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second, 118; compent,atory-sixth , 96; regular-second, 365; and regular- 
sixth, 352. 

Rationale . In recent years there has been considerable controversy 
concerning the proper method(s) for analyzing change data. At this time, 
consensus is still lacking. Kenny (1975) and others (e.g., Campbell & 
Erlebacher, 1971) have stressed the importance of considering the 
various alternative approaches to analyzing "quasi -experimental " 
change data in order to minimize the effects of factors like regression 
and treatment by maturation interaction, especially in the evaluations of 
compensatory programs which seem to be especially susceptible in this 
regard. In particular. Kenny suggests that the decision to use (a) analysis 
of variance (ANOVA) with raw change scores, (b) ANCOVA with standardized 
gain scores (c) analysis of covariance (ANCOVA); or (d) ANCOVA with 
reliability correction ought to take into account the manner in which 
the selection of subjects into the various treatment groups takes place. 
The concerns of Kenny and others seem to have been motivated primarily 
by the controversy emanating from past compensatory program evaluations 
which, for the most part, have indicated that the compensatory treatments, 
when compared to a nonequivalent control, tend to be ineffective or 
perhaps detrimental in its effect (e.g.. see Campbell & Erlebacher, 1971). 
Since the analyses in the present study do not involve the types of 
comparisons upon which their concerns are based (i.e., compensatory 
treatment vs. noncompensatory control), and because the sampling units 
are teacher/class means (computed separately for each level of student 
sex) rather than individual student scores, the effects of factors like 
those mentioned earlier would appear to be minimal. As a result, two 
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reasonable approaches to data analysis in the present study are (a) ANOVA 
using raw change scores and (b) ANCOVA using pretest data. Primarily 
because of statistical power considerations, the latter was chosen. 

In summary, a separate ANCOVA was run on each dependent variable 
of interest (cell n's were too small to permit multivariate analyses) 
using pretest data gathered using the same instrument as the covariate 
within each cell of a compensatory status (i.e., compensatory vs. non- 
compensatory) by grade level (i.e., 2nd vs. 6th) population stratifications. 

We now give some illustrative examples of how these analyses address 
the issues of the study. It was indicated at the outset that the point 
of this study is to examine the impact of instructional characteristics 
in reading programs on achievement in reading. However, such an analysis 
must include controls for characteristics of students in reading programs 
that may influence achievement. The most salient of these characteristics 
were thought to include previous achievements, general reading level, 
grade level, socioeconomic status, and sex. In addition, it is possible 
to analyze reading achievement as word recognition or reading comprehension. 
For these purposes, the Word Knowledge subtest of the Metropolitan 
Achievement Test and the Reading subtest of the Metropolitan Achievement 
Test were analyzed separately. From this framework, it is apparent that 
a 2(sex) x 3(SES) x 2(IT) x 2(Emphasis: skills) analysis of covariance 
on Spring MAT Word Knowledge scores using Fall MAT Word Knowledge scores 
as the covariate for second grade compensatory programs will provide a 
suitable test. This analysis evaluates the impact of instructional 
time and instructional emphasis on achievement in word knowledge by 
compensatory children during the course of second grade. The analysis 
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controls for previous achievement, sex, and socioeconomic level. These 
tests are listed in Table 14 entitled, "Analyses of Covariance." All 
analyses of covariance were conducted using the multi variance program 
prescribed by Finn (1974). 

Preconditions. There are several statistical and psychometric 
preconditions that were thought to be important for interpreting the 
analyses of covariance. First, if ceiling effects were observed in 
a certain data set, analyses of covariance were not conducted on that 
set. This occurred for regular second grade Metropolitan Achievement 
Tests and regular sixth grade Metropolitan Achievement Test: Word 
Knowledge. Next are examined the conditions of: 1) comparable pre- 
treatment populations; 2) homogeneity of regression; and 3) adequate 
cell n. It was thought that these properties of the data should be 
satisfactory before a significant effect in an analysis of covariance 
was interpreted confidently. 

The precondition of comparable pretreatment populations refers 
to the degree of correlation between the covariate and the stratification 
or instructional variables. If equal populations are observed we may 
rule out a treatment by maturation interaction as a threat to the validity 
of the inferences. For every statistical test these conditions were 
examined. 

Suppose we wish to evaluate the impact of instructional time, minimum 
versus maximum time conditions, for second grade compensatory programs 
on word knowledge. We wish to be certain that the children who are allo- 
cated maximum time do not differ in word knowledge achievement scores 
from children who were allocated minimum instructional time prior to the 
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occurrence of the treatment. In this case, previous achievement would 
be confounded with instructional time as a variable that might account 
for differential gains in the two instructional time conditions. As 
Tables 15 and 16 show, the condition of comparable populations occurred 
for the large majority of the analyses of covariance. 

The precondition for homogeneity of regression refers to the 
requirement that the regression slopes for the dependent variable and 
the covariate be not significantly different across the cells of the 
analysis of covariance design. Since some of the cells in a number 
of analyses were empty or had a very small number of sampling units, 
tests of the parallelism assumptions in each case was based only on 
cells in which the number of sampling units was three or more. 

The preconditions of adequate cell n refers to the need for 
stability in all of the cells of the analysis of covariance. In 
several analyses of compensatory program data there were cells with n's 
that were too low (less than 5) to permit interpretation of higher order 
interactions with confidence. 

These preconditions may be viewed in Tables 15 and 16 that are 
titled, "Sutimary of Tests of Preconditions for Analyses of Covariance 
of Instructional and Pupil Characteristics in Achievement in Compensatory 
(and Regular) Reading Programs." It is evident that for each cell as 
defined by grade level, dependent variable and a pupil or an instructional 
characteristic, there are four letters entered. For example, in grade two 
Metropolitan Reading-SES, the letters W,X,Y,Z appear. The W stands for 
the fact that the populations were equal. That is, in second grade 
compensatory programs, the high, middle and low socioeconomic groups did 
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not differ significantly in their Fall achievement in the Reading 
subtest of the Metropolitan Achievement Test. The X indicates that the 
homogeneity of regression assumption was tenable in the analysis of 
covariance for this particular effect. The Y refers to the absence of 
ceiling effects in the Metropolitan Reading subtest for compensatory 
reading groups at second grade. The Z indicates that the cell n's were 
sufficiently large to interpret the results confidently. Note that there 
are two tables, one for compensatory programs and one for regular programs. 
The analyses of variance that were used to conduct the' tests for equal 
populations are listed in Table 17 by the title of "Analyses of Variance 
for Precondition of Equal Populations." 

As Tables 15 and 16 indicate, a large majority of the conditions 
were favorable. Exceptions to this include the presence of ceiling 
effects in the Metropolitan Achievement Test Word Knowledge and 
Reading subtests for second grade regular programs. The Metropolitan 
Achievement Test Word Knowledge also evidenced ceiling effects for sixth 
grade regular instructional groups. One violation of the equal populations 
precondition occurred for regular sixth grade programs. Low SES children 
who were in maximum instructional time conditions had lower pretest scores 
than other groups such as low SES children in minimum time instruction 
or middle SES children in maximum instruction on the MAT Reading measure. 
Consequently, these low SES maximum time groups may be expected to make 
smaller gains than other groups. As a result, their relatively small 
achievement over the course of the year cannot be easily interpreted. 

Procedures . The main purpose of these statistical analyses was to 
examine the effect of instructional variables on reading achievement. 
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We wished to examine these effects while controlling for pupil charac- 
teristics of socioeconomic status and sex. The analyses of covariance 
included four factors: socioeconomic status, sex, instructional time, 
and instructional emphasis. In analyzing balanced data, the order in 
which these variables are entered does not influence the significance 
of the outcomes. However, in unbalanced designs such as those in 
this study, the sum of squares associated with the variable will be 
larger if it is entered first than if it is entered last. We used 
a priori rules to establish that the blocking variables of sex and 
SES should be entered first and the instructional variables of time 
and emphasis should be entered last, to provide conservative estimates 
of the effects of the variables of primary concern. The order used 
for all of the analyses was sex, SES, instructional time, and instruc- 
tional emphasis. We conducted exploratory reordering of these main 
effects and found the differences were negligible. Consequently, we 
assumed that the a priori rules were justifiable. One benefit of this 
analysis is that it provides a partitioning of the sum of squares which 
allows the calculation of percentage of variance accounted for by the 
different effects. 

The principal means for reporting the outcomes of the analyses of 
covariance is the percentage of variance accounted for. The importance 
of different factors such as instructional time or socioeconomic status 
will be discussed in terms of the percentage of variance attributable 
to these factors. Other ways of reporting the results could have been 
used including gains in raw score units, gains in percentile points or 
gains in grade equivalent units. The use of raw scores was excluded, 
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since different tests were used in second and sixth grade with different 
numbers of items and different scales for the tests. The use of grade 
equivalent units is limited in value for this study, primarily because 
two of the tests did not convert to grade equivalent units, Cooperative 
Primary Test and the Sequential Test of Educational Progress. Another 
reason is that reports of gains in grade equivalent units must include 
both means and standard deviations for the different groups that are 
being described, and often comparisons of the magnitude of effects are 
difficult. It is expected that the combination of percentage of variance 
accounted for and changes in percentile scores will be appropriate. 
The percentile scores are derived from the means of the raw scores of 
groups. 

One of the prime benefits of percentage of variance accounted for 
as a means of describing results is that it provides an estimation of 
the strength of association between the independent and dependent 
variables using the definitions particular to this study. It also 
allows the descriptive comparison of the effects of instructional 
voriables across age, reading level, socioeconomic status and other 
characteristics of the students. 

Several limits to this approach should also b^ noted. First, 
the strength of association that is reflected by the percentage of 
variance attributable, for example, to instructional time in a given 
study, may be interpreted only within the limits of the amounts of time 
used in that study. As Glass and Hakstian (1969) note, a percentage 
of variance attributable to instructional time or quantity of schooling 
can never be stretched to refer to a universal relationship between these 
variables. The relationship is particular to the specific levels and 
ranges of the dependent and independent variables in the study. 
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A second caution is that the index used in the present study is 
one of many indices. We used epsilon squared, which is very similar 
to omega squared. However, slightly different approximations of 
strength of association are given by these two formulas. Third, the 
unequal n analyses that were conducted here yield estimations of the 
percentage of variance accounted for that are partially a function of 
the ordering of factors. Due to these limitations, the percentage of 
variance accounted for reported in this study should be regarded as 
an approximation of a relationship between two variables; the figures 
should not be interpreted in an absolute sense. 

Results 

Instructional Impacts in Compensatory Programs . The outcomes for 
children in compensatory reading programs will be outlined first. In 
second grade compensatory reading programs, amount of instructional 
time had a significant effect on the Word Knowledge subtest of the 
Metropolitan Achievement Test (p<.01). The difference between minimal 
instructional time, which was about five minutes a day, and maximum 
instructional time, which was about sixty minutes a day or more, accounted 
for about 4% of the variance. Children who received maximum time in 
compensatory, reading programs made larger gains than children who received 
minimum instructional time. See Table 19. 

A second effect of instructional variables on children in second 
grade compensatory reading programs was an interaction between instruc- 
tional time and instructional emphasis. This effect occurred on the 
Cooperative Primary Reading Test. This interaction was significant at 
p <.03 and accounted for about 3% of the variance. About one-third of 
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the items on the Cooperative Primary Test might be said to be 
primarily measures of word knowledge; however, most of the item' 
require sentence and paragraph comprehension and the measure may be 
viewed as a test mainly of reading comprehension. 

The meaning of the significant interaction is as follows. For 
compensatory programs in which a high-skill emphasis occurred, amount 
of instructional time did not influence gains in reading comprehension 
during the second grade year. However, in programs in which low skill 
emphasis occurred, amount of instructional time had a distinct impact. 
Maximum time produced larger gains than minimum time. These results 
may be viewed in Table 18, entitled, "Percentile Scores on the Cooper- 
ative Primary Test of Second Grade Compensatory Groups in Different 
Instructional Conditions." Under conditions of high skill emphasis, 
minimal instructional time produced a loss of three percentile points 
from Fall to Spring. In this condition, maximum instructional time 
produced a gain of three percentile points from Fall to Spring. Both 
of these changes may be regarded as minor in magnitude. Under conditions 
of low instructional emphasis, minimum time produced a gain of three 
percentile points, but maximum time produced a larger gain of eleven 
percentile points. In other words, the conditions of low skill emphasis 
and maximum time combined to produce larger gains in comprehension than 
any of the other combinations of instructional variables. 

For sixth grade compensatory reading programs, instructional time 
was found to have a significant effect on reading comprehension as 
measured by the Sequential Test of Educational Progress. This effect 
was significant at p <.03 and accounted for about 3% of the variance. 
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However, interpretation of this effect is not clear, since instructional 
time interacted with socioeconomic status on the Sequential Test of 
Educational Progress. In other words, the effects of time do not occur 
similarly across different socioeconomic levels. As the table reveals, 
the interaction of instructional time and socioeconomic status accounted 
for 8% of the variance on the STEP test, (p <.01). In brief, this effect 
suggests that more instructional time had a beneficial effect on children 
of low socioeconomic status, but this benefit did not occur for children 
in middle and high socioeconomic levels. 

One view of this interaction may be obtained by considering 
changes in percentile scores. (Table 20) For low SES children who 
received minimum instructional time in compensatory programs, there was 
no change in their raw score from Fall to Spring and this represents 
a loss of six percentile points. For low SES children in maximum 
instructional time, a considerable gain in raw score points was observed, 
but it was not sufficient to increase their percentile points; they 
lost two percentiles. Thus, while low SES children in compensatory 
procjrdms tend to lose ground on their peers, maximum instructional tinie 
tsnda to reduce the loss and is consequently beneficial, at least relative 
to minimum instructional time. On the contrary, middle and higii SES 
children who received minimum instructional time in compensatory pro- 
grams, gained a considerable number of raw score points and a few 
percentile points, three percentiles for high SES and four percentiles 
f( middle SES. Om naxiimum instructional time, both groups made smaller 
raw score nains and lost percentile points. They both lost five per- 
centile points. This suggests that smaller gains in reading comprehension 
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were made under conditions of maximum time than under conditions of 
minimum time for middle and high SES children. If this effect is replic- 
able. it warrants further research. Several plausible hypotheses could 
be developed to account for this result and should be examined in future 
investigations. 

A significant interaction between instructional time and socio- 
economic level was also observed for the Word Knowledge subtest of 
the Metropolitan Achievement Test. This effect was significant at 
D<.005 and accounted for 9% of the variance. The interaction is 
very similar to the one described in a previous paragraph. Parallel 
to their performance in reading comprehension, low SES children benefited 
from more instructional time in their acquisition of word recognition. 
Under conditions of minimum instructional time, low SES children made 
negligible progress, but under conditions of maximum instructional time, 
lov. SES children made substantial gains on the Word Knowledge subtest. 
For middle SES children, on the other hand, maximum instructional time 
produced slightly smaller gains than minimum instructional time. One 
puzzling outcome of this analysis was that high SES children performed 
more like low SES than middle SES, showing higher gains in maximum 
instructional time than minimum instructional time. Quite why this 
latter effect occurred is not immediately apparent. What is both 
reasonably clear from the statistical analyses and fairly important for 
education is that instructional time Denefited Irw SES children at 
the sixth grade lo;'/el in both word recognition and comprehension. In 
contrast, increasing amounts of time did not benefit middle socioeconomic 
groups and had an inconsistent impact on high SES children. 
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the conditions of minimum time-high skill emphasis; the smallest gains 
occurred for maximum time-high skill emphasis. 

The most pronounced effect in the regular programs at sixth grade 
was an interaction between instructional time and socioeconomic status 
that accounted for about 3% of the variance (p<.001). This effect is 
attributable to the fact that instructional time influenced low SES 
but not middle and high SES groups. However, the impact of larger 
amounts of instructional time on low SES children was negative. 
Maximum time produced lower gains than minimum time for low SES in 
comprehension, as measured by the Sequential Test of Educational 
progress. These results are more easily understood by examining 
Table 22, entitled "Percentile Scores on the STEP for Sixth Grade 
Regular Programs Under Different Instructional Time and SES Categories." 
For low SES children, it can be observed that minimum instructional 
time produced a gain of six percentile points; but maximum instruc- 
tional time oroduced a loss of nine percentile points for middle and 
high SES, the changes in percentile points ranged from 0 to +3. 
It should be noted that the low SES children in minimum instructional 
time were slightly lower in the Fall percentile points than low SES 
in maximum instructional time. It should also be noted that this was 
not a statistically significant difference. Under both conditions of 
instructional time, low SES have lower achievement entering sixth grade 
than middle and high SES groups. 

One possible reason for this interaction is that if a teacher 
commits a large amount of time to formal reading instruction and the 
low SES children in the class are having difficulty coping with the 
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materials and activities, they learn very little. This may be due to • 
the fact that the instructional demands exceed their capacity for per- 
formance and make learning difficult. Likewise, it is possible that 
low SES children under minimum instructional time may be in a situation 
where they can direct themselves to materials that are at an appropriate 
difficulty level and interesting content from which they may learn at 
least something of reading comprehension. 

It may be noted that the interaction between instructional time 
and socioeconomic status described in the previous paragraph also 
occurred for the Metropolitan Achievement Test, Reading. However, in 
this case, the assumption of equal populations was violated. On the 
pretest the low SES children in maximum time conditions had a lower mean 
than low SES children in minimum time conditions or middle and high SES 
children in maximum time conditions. They also showed the least amount 
of gain from pretest to posttest. Consequently, the low gains of the 
low SES children in maximum time cannot be attributable either to time 
or previous achievement taken separately. 

Finally, there was a significant interaction between instructional 
conditions and socioeconomic level on Metropolitan Achievement Test 
Reading (See Table 23). The degree of emphasis on skills interacted 
with SES, accounting for 2% of the variance (p<.009). This effect may 
be taken to mean that for low SES children, a high skill emphasis was 
superior to a low skill emphasis in producing gains in comprehension. 
However, skill emphasis did not differentially affect middle SES and 
high SES groups. In this case, as in others, instructional variation 
appeared to influence achievement of low SES children, but seemed to 
have less impact on middle and high SES groups. More will be said about 
this in the discussion section. 
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Pupil Characteristics , In addition to conducting analyses for 
the purpose of analyzing the impact of instructional variables on 
reading achievement, some analyses were completed to describe charac- 
teristics of students who are enrolled in compensatory reading programs. 
One set of analyses was intended to address the cumulative deficit 
hypothesis in reading. This hypothesis consists of the notion that 
children who are behind in reading in their early school years fall 
further and further behind as they progress through school. The hypo- 
thesis is often thought to be particularly true for children from low 
socioeconomic levels. Fundamentally, the hypothesis requires longitu- 
dinal data for proper analysis. In this study cross-sectional data 
only are available and consequently the conclusions are only suggestive. 
To specify the issue more exactly, we may ask whether children of low 
SES are further behind children of middle and high SES at sixth grade 
than at second grade. The same data base that was used in the analyses 
of covariance was employed for this analysis. 

For children from compensatory and regular reading programs com- 
bined, percentile scores of the different SES levels do not change 
noticeably from second to sixth grade. As Table 24 illustrates, high 
SES groups in second grade had a percentile score of 63 in second grade, 
which changes to a percentile score of 56 in sixth grade. Middle SES 
children n^ove from 50th percentile in second grade to 44th percentile 
at sixth grade. Low SES children are at 30th percentile in second grade 
and 31st percentile in sixth grade. Consequently, in terms of percentile 
points in comparison to their peers, low SES children do not experience 
cumulative deficit between grades two and six. 
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Another way of addressing this issue is to examine the discrepancy 
between low achievers and other groups in terms of grade equivalents. 
In other words, children in compensatory reading programs can be compared 
to the population in regular programs; and low SES children can be com- 
pared to other SES groups (See Table 25). Based on the same data set 
that was used for the study of instructional impacts, these data may be 
used to compare compensatory readers to one another. 

It is clear that at the beginning of second grade, the mean of 
children in compensatory reading programs was 1.56 on the Word Knowledge 
subtest of MAT. Since they should be at a grade equivalent of about 2.0, 
there is a deficiency of about .44 grade equivalent units. At the begin- 
ning of sixth grade, the mean of compensatory readers on the Metropolitan 
Word Knowledge subtest was 4.1. Since they should be about 6.0, this 
represents a deficiency of about 1.9 grade equivalents. Clearly, 1.9 
grade equivalents, nearly two years, is more than .44 grade equivalents, 
which is about one-half year. Therefore, in grade equivalent units, 
the deficiency is higher at sixth grade than second grade. 

It should be noted that the means used here are unweighted averages 
of the means for each SES group present in the table. However, there 
were different numbers of instructional units in these SES groups. 
The high SES category had many fewer than the other categories and 
consequently is weighted more heavily than the others in the mean. 
The inferences are not affected by this, but the absolute levels of 
deficiency in grade equivalent terms should be judged separately for 
each of the SES groups. It may also be noted that the results for 
comprehension as measured by the Reading subtest of the Metropolitan 
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Achievement Test are highly similar to the results for the Word Know- 
ledge subtest. 

Examining the differences between children from different SES 
levels within those who are receiving compensatory reading programs 
produces some interesting relationships. At second grade in both word 
knowledge and reading, there are no clear distinctions between SES 
levels in achievement. However, at sixth grade the high SES children 
are noticeably higher than the others, about one year below national 
expectation. Middle SES have a grade equivalent of 3.9 that is about 
two years below expectation. The low SES groups have means of approxi- 
mately 3.3 and are nearly three years behind expectation as they enter 
sixth grade. 

One way of explicating these relationships is to examine learning 
rates (See Table 26). This term refers to the ratio between achievement 
in grade equivalent terms and years spent in school. The formula 
consists of the grade equivalent in reading minus one, divided by 
number of years in school. In word knowledge, low SES children in 
second grade had gained about six-tenths of a year previously. Sixth 
grade children had gained about five-tenths of a year, although no 
statistical tests were conducted on these data, a small decline in 
learning rate from second to sixth grades appeared in word recognition 
and comprehension for low SES groups. High SES children gained about 
four-tenths of a year in word knowledge in second grade and about eight- 
tenths of a year in sixth grade. Their learning rates increased from 
second to sixth. The pattern of results is similar for comprehension 
as measured by the reading subtest of the MAT. These findings suggest 
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that low SES children who were enroled in compensatory programs in sixth 
grade had acquired reading skills at a slower rate than children who were 
enrolled in programs at the second grai^ level, and the trend is reversed 
for middle and high SES. From the-s^ da^^, however, we cannot conclude 
that the rate of learning to read decli^^es since these are cross sectional 
rather than longitudinal relationships- U is entirely possible that 
some of the children with higher 1 e^i^ni^S rates in second grade are 
placed in regular classes and do no^ apP^ar in programs for compensatory 
reacing at sixth grade. Therefore-, tne Sixth graders would consist of 
a population that is not comparabl e to ^^e population in second grade 
in this data set. 

Another characteristic of cfiildre^ in compensatory reading 
programs that was examined was thfc relative importance of word recog- 
nition and comprehension as readirtg prol^^ems. For this analysis, the 
data set similar to the one used For analyses of instructional impacts 
wa< employed, except that childrett who "^^ceived medium amounts of 
instructional time were added. Thse ^as^^ issue of interest was whether 
word recognition or reading compreh^i^siO'^ are more likely to appear as 
pr;n->ary areas of deficiency and wfee^her the main area of deficiency is 
the same for second and sixth gracEers . 

With this analysis, the word recognition and reading subtests 
of the Metropolitan Achievement Tfest were used. Means and standard 
deviations for second and sixth gra^e cortipensatory readers were obtained. 
For each subtest at each grade le\re1. 3 ^core of one standard deviation 
or more below the mean of the grO\jt.\i ""egarded as a deficiency. A 
score of one standard deviation or r"ore ^bove the mean was regarded as 
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a (relative) proficien^^- score between +1 and -1 standard deviations 
around the mean was rei^^rde^i as average. For each child individually, 
the score on word reco^'^'^ t:i°n and reading were exairnned. If the child 
was in the average ran^e in word recognition, but in the deficient range 
in comprehension, he w^s tallied into a category representing that com- 
bination. A layout o-f the combinations may be seen in Table 27. 

The majority of children had scores that were in the middle range 
in both subtests. Another 2o.6% had scores that were either high on 
both or low on both s^jtJtests. jhe largest single area of discrepancy 
was children whose scoffs Were average in comprehension and low in word 
recognition, constituting '^^•6% of all the children. This type of 
cateaory will be regarded 3S a word recognition deficiency, since the 
child's word recognition sCOre was relatively low, whereas his compre- 
hension score was average. It is noteworthy that among second graders 
extreme discrepancies Were >"are. Only two-tenths of one percent -had 
scores that were high!/ discrepant, more than one standard deviation 
above the mean on one- subtest and more than one standard deviation below 
the mean on the other- subtest . Likewise, the pattern for sixth graders 
is very similar uo thi^ fof" second graders (Table 28). The large majority 
of scores are similar both subtests and extremely discrepant scores 
are very rare. 

The data from tH^ ^wo tables presented previously on types of 
problems among comperssatory readers were combined (Table 29), Three 
categories of defici&ficy were constructed, A word recognition deficit 
was said to occur if child had high comprehension and average word 
recognition, medium cO^^Prehension and low word recognition, or high 
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comprehension ^"^^ '"^W word recognition. The comprehension deficit was 
said to occiii^ a ^^ild had medium recognition and low comprehension, 
high recognitn(?fi and medium comprehension, or high recognition and low 
comprehension^ Th^ Category of comparable scores was based on the cases 
where children ^^^^ Similar on both subtests, either high in both, average 
in both, or lov^ 1n both. The frequencies of children in these different 
categories wer^ toft^b-jj^ed presented in the form of percentages. It 
is apparent th^^ i^ Second grade, most children, 68.9%, are similar in 
both subtests^ seem to have a Word recognition deficit, and 13.5% 

seem to haves ^^mp^^hension deficit. In sixth grade, 75.5% are similar 
in both subt^st^^i ^^^VjI> are said to have a word recognition deficit, 
and 11.4% ar^ 5^1d to have a comprehension deficit. 

To chaf^Ct^^l^e the types of problems observed in children in 
compensatory ir^^^i ^9 programs, we may first observe that about 70% of 
the children a^^ cC^nip^arable in both Word recognition and comprehension- 
However, abou-t ^0% the children seem to have a discrepancy that may 
merit diagnosis ^nd special instruction^il programming. About equal 
numbers of the^^ cl^ildren have word recognition and comprehension defic- 
iencies, althoi^9h former are slightly more common than the latter. 
These patterns ^^'^^ ^or both second and sixth grades. The kinds of 
problems obs^r^^ci ^"^Ong poor readers do not seem to change radically 
across the eleff^^ht^r^ school years. It should be noted that we are des- 
cribing perforrff'^hc^s that are based on norm-referenced measures. Most 
frequently in ^^ta, to say that a child has a word recognition deficiency 
is to say tb^-t less capable than his Peers in compensatory reading 

programs at ^e^^^Sni^ing words, but he is about the same as his peers 
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in compensatory programs at understanding sentences and paragraphs. 
We cannot make any statements from these data about performances in 
an absolute sense. For example, it cannot be inferred from these data 
that 13.5% of the second graders cannot comprehend written material that 
they are capable of decoding. Although this notion may be true, it 
cannot be inferred directly from these data. What can be inferred are 
relative statements of the kind presented previously that are themselves 
interesting and that give rise to hypotheses about decoding and comprehen- 
sion in an absolute sense. 

Qualifications. There are several limitations and cautions that 
should be attached to the findings of this study. A primary limitation 
is the precision of the independent variables. Instructional time and 
emphasis were based on teacher self reports and were not verified by 
independent observers. This may increase random error, but does not 
likely introduce bias to the study. The items from the questionnaire 
on which these variables were based were relatively few in number and 
lacking in detail. With more precise observations of these instructional 
characteristics, stronger relationships to achievement are likely to be 
observed. 

For both second and sixth grades, there were two tests that pro- 
vided measures of reading comprehension. In second grade, the Metro- 
politan Achievement Test Reading and the Cooperative Primary Reading 
Test were used; and in sixth grade, the Metropolitan Achievement Test 
Reading and the STEP were included. As you may have noticed, effects 
of instructional variables were sometimes noted on one measure of compre- 
hension for a given grade, and sometimes on the other measure of compre- 
hension, and in some cases, the effects occurred for both measures. 
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We do not have an immediate explanation for why an instructional effect 
should occur on one test of comprehension but not on a different test. 
From a conservative viewpoint, this indicates that an effect could not be 
replicated and consequently, should not be seriously regarded. From 
another perspective, it indicates that comprehension tests may vary 
in their demands on the children and the nature of the measures and 
their sensitivity to instructional impacts should be studied closely. 
It may also be added that while these tests are widely accepted measures 
of reading, they do not contain a heavy reliance on critical thinking, 
not do they assess the functional uses of reading nor attitudes toward 
reading. There are many important goals of reading instruction that 
are not measured on these tests. 

The use of percentage of variance as a primary vehicle for reporting 
the outcomes seemed to be the most appropriate technique available, but 
some caveats for this procedure are called for. As indicated previously, 
any estimate of percentage of variance accounted for by a given indepen- 
dent variable is influenced by the range of values, the distributions of 
scores, stratification system, and a particular formula used to estimate 
this statistic. For example, we compared instructional time that repre- 
sented the upper 25% of the distribution against instructional time that 
represented the bottom 25% of the distribution. This was justified on 
the grounds that the two levels that were included, that is, about 
sixty minutes a day or more, and about five minutes a day or less, are 
inherently valuable categories that represent distinctly different but 
realistic variations in instructional programs. Had we stratified this 
independent variable in a different manner, the percentage of variance 
that it accounted for might have been slightly different. 
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We may note that the magnitude of the instructional effects 
observed in this investigation was moderate. We could account for about 
3 - 9% of the variance in reading achievement over the course of one 
year by instructional characteristics of reading programs. Notwith- 
standing variance that is attributable to pupil characteristics and 
error of measurement, there is likely to be room left for the impact 
of other program characteristics. There are bound to be other instruc- 
tional qualities that influence achievement. However, the impacts of 
instructional time as it occurred alone, in combination with instruc- 
tional emphasis, and in combination with socioeconomic level were 
noteworthy. It seems that these variables have a place in the psycho- 
logy of reading instruction and the development of reading programs 
for the benefit of elementary school children. 

Conclusions > At the outset of the study, two major problem areas 
were posed: 1) to what degree do characteristics of instructional pro- 
grams, such as emphasis on skills and language or amount of instructional 
time, influence achievement of pupils? 2) to what degree are these 
effects dependent upon previous achievement, age, SES, reading level, 
and sex of the pupils? 

Within the constraints of the present investigation, instruc- 
tional characteristics of reading programs were observed to have an 
impact on reading achievement. The findings suggest that time in 
formal reading instruction is an educational variable that is likely 
to increase achievement in reading. 

Maximum instructional time influenced some types of children more 
than others. Instructional time in formal reading instruction had the 
greatest impact on children in second grade compensatory programs. 
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The impact of time on achievement appears to be greater in second than 
sixth grade, and in compensatory than regular reading programs. 

Instructional time seemed to influence low SES children more than 
middle and high SES children at the sixth grade level. At second grade, 
the combination of time and SES was not important. Among sixth graders, 
low SES children benefited from larger amounts of instructional time but 
time did not have an impact on achievement for middle and high SES 
groups. While this effect occurred for compensatory programs, a diff- 
erent interaction occurred in regular reading programs. Larger amounts 
of instructional time had a slightly negative effect on achievement of 
low SES children, and a negligible impact on middle and high SES 
groups in regular programs. 

The types of instructional emphasis that are provided in reading 
programs had less impact on achievement than amount of instructional 
time. However, in second grade compensatory reading programs, low 
instructional emphasis on skills combined with a maximum amount of 
time produced larger gains in comprehension than a high instructional 
emphasis on skills combined with the maximum amount of instructional 
time. 

Pupil characteristics of socioeconomic level and sex did not 
influence gains over the course of one year. Exceptions to this 
occurred only in terms of the interactions with program character- 
istics that were described previously. Considered apart from instruc- 
tional characteristics, sex and socioeconomic level did not influence 
going in achievement over one year. From this investigation it appears 
that instructional characteristics have more impact than pupil charac- 
teristics on reading achievement; and instructional time is more well 
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invested in children who are relatively young and relatively low in 
reading achievement than other groups. Among older children, 
instructional time had substantial impact on low SES groups but did 
not influence middle and high SES children in reading achievement. 

Discussion of Findings 

During the past decade many people have held a skeptical view 
about schools, due partly to the reports of Coleman (1966) and Jencks 
(1972). After reanalyzing the data from the equality of educational 
opportunity survey conducted by Coleman, Jencks states in reference 
to crlementary schools that "school effects probably account for only 
two or three percent of the total variance. . .in verbal scores" (p. 124). 
He continues that "no measurable school resource or policy shows a 
consistent relationship to schools' effectiveness in boosting student 
relationship between student achievement and such things as school 
size, class benefits, some show losses, and some no effect either 
way" (p. 96). His view about the importance of high schools is even 
mere conservative, claiming that the average effect of a high school 
on its students scores in reading comprehension and math, controlling 
for SES and educational aspirations, accounts for about .0001 percent 
of the variance. Appearing in many locations, statements such 
as these have led too many people to conclude that educational programs 
have V:ttle effect on student achievement. 

One criticism that may be raised is that Coleman and Jencks have 
not analyzed educational programs appropriately. In their approach, 
school effects are determined by examining achievement across a variety 
of schools using one school as a unit of analysis. However, a school 
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is merely a place. The aggregation of teachers, stutfen^ "later 

in that place is primarily an administrative convenience' ^^^c^atio"^ 

events that occur within a place such as this are extre/ ^^Mabl^ 

and are likely to be critical to achievement. Consefl^e'' * ^he befi^ 

/ how ^ 1 5 

fits of schools should not be determined on the basis ^c^hoo" 

, g</ent$ u.-4.hin 

differ from one another, but rather on how education?' ^ '^it"' 

schools influence the achievement of children who Sh^re ^vem- 

The fact that differences between schools acQoUnt ^e^a^' 

small amount of variability in achievement does not i"iP ^ wHa*- 

goes on in schools is not important. In the Coleman i^eP * ^c^hool^ 

are described in terms of such factors as: whetheb the has 

speech therapist, a librarian, a principal with an M.A. ^ or 

higher, free textbooks, a large library, highly exfterie^ ^^che^S' 

jirect: .ygte 

and so forth. However, none of these factors have afiy ^onc 

bearing on what skills and capabilities children ahe ta" lOw cn 

^fid 1^ 

are taught, and what is learned. Instructional events ^bnin9 

events that are most :losely related to educational 9Ch^ a^e 

gOt s^, pacing 
not necessarily influenced by these facts. In the pres "dy re 

- ^ 5 over 

program^, within schools were examined. Gains in a^iiiev ^c^ore 

the course of one year as revealed ty the tests ad^iinis* before 

and after the occurrence of a program were studied, Th' ^ ^tbasts 

relaK 

with Coleman and Jencks who analyzed the variables t^^at^ to 

achievement as reflected by one test score administered « poi" 

in time. In addition, Coleman and Jencks refer to acni <■ at " 

9th, and 12th grade, whereas we have examined achi^veii^ <hd, ^ 

well as 6th grade. It is likely that the strongest ScH'' ^ffe^^^ 
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will appear early in the child's schooling history and will be assoc- 
iated with the teaching program in which he is placed. 

One of our findings was that the amount of formal instruction in 
reading that was given to children in compensatory reading programs at 
the second grade level accounted for about four percent of the variance 
in achievement gains over one year. Compensatory reading programs in 
which 45 minutes per day or more were spent in teaching reading were 
clearly more effective than programs in which six to seven minutes 
per day were spent in formal reading instruction. Although this 
effect appears to be general izable across our national sample and is 
likely to De repeatable, the magnitude of the effect seems moderate. 
The importance of xhe relationship between instructional time and 
achievement may be considered from several viewpoints. First, instruc- 
tional time is one component in a mul ticomponent system. As reflected 
in a variety of reports of exemplary reading programs, there are many 
components of successful program including: strong leadership, clear 
objectives, structured curricula, individualization of instruction, 
administrative support, a variety of materials, support personnel, 
and so forth, as well as the investment of substantial amounts of time 
^n teaching reading. While instructional time is not the only ingre- 
dient of a good program, it is clearly one that should not be neglected. 

The magnitude of these results may be compared to the analysis 
of classroom instruction in follow-through programs. In one study of 
thirty first-grade classrooms it was found that ^6% of the variance in 
redding and nath achievement at the end of first grade was explained 
by classroom process variables, controlling for initial ability (Cooley 

44 

o 

ERIC 



-42- 



& Emrick, 1974). The process variables included: time spent on reading 
and math, praise and encouragement from the teacher, amount of indivi- 
dual instruction and amount of teacher-pupil interaction. Our finding 
that 4-9% of the variance in reading achievement was attributable to 
instructional time is consistent with the study of follow-through since 
instructional time is approximately one out of four classroom instruc- 
tion variables that were examined in that investigation. 

The impact of instructional time on achievement may also be 
compared with the impact of socioeconomic status on achievement. We 
found that socioeconomic status acting alone did not influence gains 
in reading at second or sixth grade, for regular or compensatory pro- 
grams. Socioeconomic status had its primary influence by interacting 
with instructional time for sixth grade compensatory programs. That 
is, a large amount of instructional time benefited children from low 
socioeconomic status groups, but did not affect children from middle 
and high SES groups. In second grade instructional time influenced 
gains in achievement, but socioeconomic status did not relate to 
achievement gains. These findings confirmed the observation of Ball 
and Bogatz that amount of time spent viewing Sesame Street was more 
important than socioeconomic status in influencing cognitive develop- 
ment in f i ;e and six-year-old children. In contrast, Jencks reported 
that for sixth graders differences in socioeconomic status accounted 
for about 9% of the variance in achievement scores while differences 
between schools accounted for about 2-3% of the variance in achievement 
scores. By his analysis, socioeconomic status plays a bigger part than 
school in producing reading achievement. However, it should be recognized 
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that his analysis neglects the important instructional events and 
fails to examine the early stages of the ecMicational process. 

Our finding that amount of instructional time in reading 
increases reading achievement (under certain conditions) confirms the 
general model of schooling proposed by Wiley and Harnischfeger (1974). 
This outcome also validated one feature of many exemplary reading pro- 
grams, a considerable devotion of time to teaching the basics of reading. 
It should be recognized that it is not time itself that influenced 
achievement. It was the events that occurred in time. As Harris and 
Serwer (1955) have shown, instructional time influences reading achieve- 
ment only if children are engaged specifically in reading activities. 
Time that is spent in management, general discussion, or such activi- 
ties as art that are irrelevant to reading processes do not influence 
reading achievement. 

It is likely that reading achievement is primarily facilitated 
by the amount of time children spend reading and learning the processes 
of reading. Probably, there is a high correlation between instructional 
time in reading and learning time in reading, allowing the relationship 
between instructional time and achievement to be observed- The relat- 
ionship between learning time and reading achievement has been documented 
by several investigators (Samuels & Turnure, 1974; Lahaderne, 1968). 
Measures were taken of how much time children spent on the tasks assigned 
by the teacher during reading lessons. These tasks varied from workbooks, 
basal readers, and word discriminations made by other children. The 
correlation of these measures of reading achievement and attention to 
reading tasks were .44 and .51 with initial ability partialed out. 
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In future examinations of time in reading instruction we should attempt 
to quantify the cognitive/language events that occur relevant to reading. 
Right now our best measure of intensity is amount of instructional 
time and amount of learning time; and intensity is apparently related 
to the acquisition of reading. 

One important outcome of this investigation was that amount of 
instructional time interacted with socioeconomic status in sixth 
grade. For compensatory programs, amount of formal instruction in 
reading increased achievement among low SES groups but did not make a 
difference for middle and high SES groups. One possible explanation 
for this result is that the amount of time that middle SES and high 
SES children spend in reading activities outside of formal instruction 
is substantial. The amount of time spent reading and learning in formal 
reading classes is minor by contrast. However, for low SES children 
the amount of time reading outside of formal lessons is relatively low. 
Consequently, the necessary interactions between the child and written 
language, from which complex operations needed for reading may be acquired, 
occur for low SES children primarily during formal instruction but occur 
for middle SES children in other circumstances as well. The implication 
is that the investrr.ent of instructional time in reading at the sixth 
grade level is particularly important for low SES children. Apparently, 
a primary agent of change In reading for older low-achieving children 
from lower socioeconomic backgrounds is instruction in reading. 
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TABLE 2 



ITEM tlS5CRI[3I^JG SOCIOECONOMIC STATUS OF INSTRUCTIONAL 
GROUPS nsf CLASs and PROGRAM CHARACTERISTICS QUESTIONNAIRE 



FQtini;>t»^ the i-crtei'^'^y''' pupils in your compensatory reading class 
whose fa.un$ inccnis are frcn each of the following occupational 

categories. 

None 1-10% 11-50% 51-90% 9l-100% 
(.05) (.30) (.70) (.95) 



(100) (d) unskilled l\ 

service w/'^'^'^e' ^ 



(70) (b) Skilled i^orv.ef^ or 
farm oWii'*'"^ 



(30) (c) White a l^^r workers 
^ ^ (clerks, salespeople, 

etc. ) 

(5) (d) Business ^Wne^s or 
managers- 

(1) (e) ProfesSto"^l5 (doctors, 
lawyers^ etc. i 

(100) (f) UnemplOygfl 
* (g) Don't knpw 
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TABLE 4 



Frequency of Instructional Groups 
According to SES and Reading Level 
at Second and Sixth Grades 







Second Grade 


Sixth Grade 


Total 


SES 




Compensatory 


Regular 


Compensatory 


Regular 


Group 




Frequency 


16 


103 


10 


115 


244 


HIGH 


Column 
Percent 


15.0 


24.3 


11.6 


29.2 


24.1 


MIDDLE 


Frequency 

Column 
Percent 


49 

45.8 


231 
54.5 


46 

53.5 


213 
54.1 


539 
53.3 


LOW 


Frequency 

Column 
Percent 


42 

39.2 

i 

L 


90 

21.2 


30 

34.9 


66 

16.7 


228 
22.6 



Note: Column percents are percentages of the cell over 
the total for its column. The frequency of 16 
is }bl of 107, the sum of 16, 49 and 42. 
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TABLE 5 



ITEM FOR INSTRUCTIONAL TIME FROM CLASS 
AND PROGRAM CHARACTERISTICS QUESTIONNAIRE 

What is the average amount of formal instructional time per student 
in reading? 



a. Minutes per instructional period: 

1 - 15 (8) 51 - 60 (56) 

16 - 30 (23) 61 - 75 (68) 

31 - 40 (36) 76 - 90 (83) 



41 - 50 (46) 91 or more (100) 



b. Number of instruction periods per week: 

one (1) 0"^ ■''■'ve (4) 

two or three (2) . more than five (6) 
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TABLE 6 



Distribution of Instructional Time 
for Formal Reading Instruction 
in Regular and Compensatory 
Programs 



Regular and Compensatory 
Combined 



Compensatory 



Min./week Absolute Rel. Freq. Cum. Freq. 

Frequency ("'.) (") 



0-10 

II- 20 
21 - 30 
31 - 40 
41 - 50 
71 - 80 
91 - 100 

III- 120 
131-140 
141-150 
161-170 
181-190 
191-200 
211-220 
221-230 
271-280 
331-340 
391-400 
401-410 
491-500 
501-600 



50 
45 
1 

396 
125 

15 
522 

15 
131 
323 
6 

408 
2 
53 
372 
127 
93 
66 
14 
13 
23 



1.3 

I. 6 
0.0 

14.1 
4.5 
0.5 

18.6 
0.5 
4.7 

II. 5 
0.2 

14.5 
0.1 
1.9 

13.3 
4.5 
3.3 
2.4 
0.5 
0.5 
0.8 
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1.8 
3.4 

3.4 
17.6 
22.0 
22.6 
41.2 
<1.8 
46.4 
58.0 
58.2 
72.8 
72.8 
74.7 
88.0 
92.5 
95.9 
98.2 
98.7 
99.2 
100.0 

55 



Min./week J'bsolute Rel. Freq. Cum^. Freq. 
Frequency 



0 - 10 

II- 20 
21 - 30 
31 - 40 
41 - 50 
71 - 80 
91 - 100 

III- 120 
131-140 
141-150 
161-170 
181-190 
191-200 
211-220 
221-230 
271-280 
331-340 
391-400 
401-410 
491-500 
501-600 



29 
24 
0 

202 
66 
9 

282 
7 
63 

165 
6 

205 
1 

28 
191 
72 
59 
36 
7 
7 

12 



2.0 
1.6 
0 

13.7 
4.5 
0.6 

19.2 
0.5 
4.3 

11.? 
0.4 

13.9 
0.1 
1.9 

• 3.0 
4.9 
4.0 
2.4 
0.5 
0.5 
0.8 



2.0 
3.6 
3.6 

17.3 
21.8 
22.4 
41 .6 
42.1 
46.4 
57.6 
58.0 
71.9 
72.0 
73.9 
86.9 
91.8 
95.8 
98.2 
98.7 
99.2 
100.0 



TABLE 7 



ITEMS FROM THE CLASS AND PROGRAMS CHARACTERISTICS 
QUESTIONNAIRE REPRESENTING SKILLS EMPHASIS 

If your reading class is organized into groups, indicate the frequency 
with which you organize by the following criteria: 

Specific skill deficient s Often Sometimes Rarely Never 

(1) (0) (0) (0) 



How much time does a typical pupil in your compensatory reading class 
spend in the following: 

Phonics and/or structural analysis A great deal Some Little or none 

(1) (0) (0) 



How would you rate the following in terms of importance to you as goals 

in your current teaching of reading? little or 

Secondary no importance 

Developing a sight vocabulary Major Goal Goal as a goal 

(whole word recognition) {]) (0) (0) 



How successful would you consider ycur teaching of reading to be with 
respect to the following: 

Hirjhly Moderately Moderately 

Enhancing pre-reading or su-ccessful successful unsuccessful 

reading skills (^^^ (0) (0) 

Total 'ly Not 

unsuccessful applicable 

(0) (0) 



TABLE 8 

Distribution of Skill Emphasis 
in Compensatory Reading Programs 
at Grades ? and 6 



Skill Emphasis 
Low High 
0 1 2 3 4 Total 



Grade 














Frequency 


4 


20 


44 


42 


12 


122 


2 

Row " 


3.3 


16.4 


36.1 


34.4 


9.8 


56.5 


Frequency 


n 


38 


28 


15 


2 


94 


6 

Row " 


n .7 


dO.4 


29.8 


16.0 


2.1 


43.5 

1 



57 



TABLE 9 



Distribution of Skill Emphasis 
in Regular Reading Programs at 
Grades 2 and 6 



Grade 




Low 
0 


1 


Skill Emphasis 
2 3 


High 
4 


Total 


2 


Frequency 


24 


91 


180 


122 


36 


453 


1 
t 


Row % 


5.3 


20.1 


39.7 


26.9 


7.9 


51.5 


6 


Frequency 


100 


150 


109 


58 


9 


426 




Row % 


23.5 


35.2 


25.6 


13.6 


2.1 


48.5 



58 



TABLE 10 



FE'-'S FROM THE CLASS AND PROGRAMS CHARACTERISTICS 
QUEST! CNNAIRE REPRESENTING LANGUAGE EMPHASIS 



How would you rate each of the following activities in terms of 
iinportance to you as goals in your current teaching of reading? 



Major 
Goal 

(1) 



Secondary 
Goal 

(0) 



Of little or 
no importance 
as a goal 

(0) 



Developing skill in using 
context clues 



Developing comprehension 
skills 



Developing listening skills 



Improving verbal communication 
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TASll 1 1 



Distribution of Language Emphasis 
in Compensatory Programs at 
Grades 2 and 6 



Grade 



Low 
0 



Language Emphasis 
1 2 3 



High 
4 Total 



i 


Frequency 


5 


6 


10 


31 


70 


122 




i 2 


Row '-L 


4.1 


4.9 


8.2 


25.4 


57.4 


56.5 






Frequency 


4 


12 


21 


24 


33 


94 




i 6 

1 

i 


Rov; 


4.3 

i 


12.8 


22.3 


25.5 


35.1 


43.5 

! 

I 
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TABLE 12 



Distribution of Language Emphasis 
in Regular Reading Programs 
in Grades 2 and 6 



Grade 






Low 

0 


Lanquaqe Emphasis 
1 2 3 


High 
4 


Total 




Frequency 




3 


15 


47 


128 


260 


453 


2 


Row % 




0.7 


3.3 


10.4 


28.3 


57.4 


51.5 




Frequency 




6 


19 


51 


118 


232 


426 


6 


Row % 




1.4 


4.5 


12.0 


27.7 


54.5 


48.5 
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T ABLE 15 

Summary of Tests of Preconditions for Analyses of Covariance of 
Instructional and Pupil Characteristics on Achievement 
in Compensatory Reading Programs 



Grade 







2 






6 








MREAD 


COOP 


MWK 


MREAD 


STEP 


PUPIL 
SES 
Sex 

SES X Sex 


alxyz 
wxyz 
wxyd 


wxyz 
wxyz 
wxyd 


a2xyz 
wxyz 
wxyd 


a3xyz 
wxyz 
wxyz 


aSxyz 
wxyz 
wxyz 


aSxyz 
a4xyz 
wxyz 


INSTRUCTION 
Time 
Emphasis 
IT X Emphasis 


wxyz 
wxyz 
wxyz 


wxyz 
wxyz 
wxyz 


wxyz 
wxyz 
wxyz 


wxyz 
a7xyz 
wxyd 3 


wxyz 
alxyz 
a9xyd3 


wxyz 
alxyz 
wxyd 3 


INTERACTION 
IT X SES 
Emphasis x SES 


wxyd 
allxyd 


wxyd 
allxyd 


al2xyd 
all xy d 


wxydl 
al0xyd2 


wxydl 
a8xyd2 


a6xydl 






Are 


Conditions 


favorable? 










No 


Yes 






Comparable populations 


a 


w 






Equal slopes 




b 


X 






Celling effect absent 


c 


y 






Adequate Cell n 




d 


z 
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TABLE 15 Continued 

Summary of Tests of Preconditions for Analyses of Covariance of 
Instructional and Pupil Characteristics on Achievement 
in Compensatory Reading Programs 



al = SES groups differ in achievement: MSES > LSES > HSES 

a2 = SES groups differ in achievement: MSES> LSES > HSES 

a3 = SES groups differ in achievement: HSES > MSES > LSES 

a4 = Girls are higher than boys 

a5 = SES groups differ in achievement: HSES > MSES > LSES 

a6 = Prescores for maximum IT groups were lower than minimum IT groups 
for HSES and LSES, but minimum IT was higher than maximum IT for 
MSES. 

a7 = Low skill emphasis had higher prescore than high skill emphasis 

a8 = High SES low skills had a higher prescore than other groups. 

a9 = High and low skills differ more in maximum IT than minimum IT 

alO = High SES low language had a higher prescore than others; low 
SES high language had lower prescore. 

all = High SES high language lower prescores than other groups. 

al2 = High SES minimum time lower prescore than other groups. 

dl = LSES minimum IT and HSES minimum IT had cell n's of 5 and 5 
sampling units respectively. 

d2 = High skill emphasis low SES has cell n of 5 that is borderline. 

d3 = High skill emphasis minimum IT has cell n of 6 that is borderline, 
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TABLE 16 

Summary of Tests of Preconditions for Analyses 
of Covariance of Instructional and Pupil Characteristics 
on Achievement in Regular Reading Programs 



Grade 

2 6 





MWK 


MREAD 


• — t 

1 

COOP 


1 


MWK 


MREAD 


STEP 


PUPIL 














34xyz 


SES 


c 


c 


wxyz 




c 


aibyz 


Sex 


c 


c 


aSxyz 




c 


wbyz 


a3xyz 


SES X Sex 


c 


c 


wxyz 




c 


wbyz 




INSTRUCTION 












wbyz 


wxyz 


Time 


c 


c 


wxyz 




c 


Emphasis 

IT X Emphasis 


c 


c 


wxyz 




c 


wbyz 


wxyz 


c 


c 


wxyz 




c 


wbyz 


wxyz 


INTERACTION 












a2byz 


wxyz 


IT X SES 


c 


c 


a5xyz 




c 


Emphasis x SES 


c 


c 


a6xyz 




c 


wbyz 


wxyz 



Note: The code abed wxyz is same as Table 15. 

al = HSES higher than MSES higher than LSES on prescores (.001) 

a2 = Low SES maximum time have lower prescores and high SES 
maximum time had higher prescores than other groups 

a3 = girls higher than boys (.003) 

. a4 = HSES higher than MSES higher than LSES (.001) 

a5 = Maximum and minimum IT different for high and low SE5; 
they did not differ for middle SES 

a6 = Prescores of high and low language emphasis differ for high 
SES but not middle and low SES 

c = other assumptions were not tested due to ceiling effects 
on this variable 
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TAdLi ]o 

Percentile Scores on the Cooperative Primary Test 
of Second Grade Compensatory Groups 
in Different Instructional Conditions 



Instructional Time 



1 

I 

1 

1 

1 


Fall 


MINIMUM 
Spring 


Change 


1 

Skills Emphasis 








High 


30 


27 


-3 


Low 

i 


16 


19 


+3 

1 



MAXIMUM 
Fall Spring Change 



16 
16 



19 
27 



+3 
+11 



ERIC 
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TABLE_1? 

Percentdyos of Variance in Keadinq Achievement Attributable 
to Instructional and Pupil Characteristics in 
Compensatory Readinq Pronrams 

GRADES 



Source 



PUPIL 


MWK 


MREAD 


COOP 


MWK 


MREAD 


STEP 














SES 














SEX 

INSTRUCTION 
TIME 


4 










3 


EMPHASIS 

IT X EMPHASIS 

INTERACTION 
IT X SES 
EMPHASIS X SES 






3 


9 




y 

1 



4 = .01 

3 = .03 

8 = .01 

9 = .005 
5d = .02 
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TABLE 20 



Percentile Scores on the Sequential Test of Educational 
Progress for Sixth Grade Compensatory Groups of 
Different Instructional Time and SES Categories 



Instructional Time 



SES 



MINIMUM 
Fall Spring Change 



High 


64 1 


67 


+3 


Medium 


20 1 


24 


+4 


Low 


13 1 

1 


10 


-8 



Fall 



MAXIMUM 
Spring Change 



36 
29 
11 



31 
24 

8 



-5 
-5 
-3 
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Percentile Scores on COOP and STEP in Regular 
and Compensatory Programs for 
Grades Two and Six 



Regular 


1 


1 

! 

1 c 

^ 1 


ompensatory 

, 1 — 


: Fall i 


Spring 


Change 


1 Fall 


Spring 


Change 


? ? : 63 ; 

J i 
, i 


48 


-15 


16 


27 


+11 


6 50 ; 


53 


+3 

! 


j 22 


21 


-1 
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TABLE 22 

Percentile Scores on the STEP for Sixth Grade 
Regular Programs Under Different Instructional 
Time and SES Categories 



Instructional Time, 5th Grade, Regular 



1 

i 

i 

1 

t 


Minimum 


Change 


Fall 


Maximum 


Fall 


Spring 


Spring 


Change 


i SES 














i 

1 High 


53 


56 


+3 


59 


60 


+1 


! ^edf'jm 


53 


53 


-0 


50 


53 


+3 


i Low 
t 


47 


53 

» 


— 


44 


33 


-11 
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TABLE 23 



Percentages of Variance in Reading Achievement Attributable to 
Instructional and Pupil Characteristics in Regular Reading Programs 



Grade 

2 6 



Source 
Pupil 


MWK 


MREAD 


COOP 


1 

MWK 


. MREAD 


STEP 














SES 


★ 


★ 




★ 






SEX 


★ 


★ 




★ 


1 






★ 


★ 




★ 




1 


Instruction 














Time 


★ 


★ 




★ 






Emphasis 


★ 


★ 




★ 






1 IT X Emphasis 


★ 


★ 




* 




1 


} Interaction 














; IT X SES 


★ 


★ 




★ 


la 


3 


1 Emphasis x SES 


★ 


★ 




★ 


2 




i 

1 

t 

( 
I 
1 















1 = .04, .03, .03 
la = .02 

2 = .009 

3 = .001 

* = Not tested due to ceiling effects 
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TABLE 2 4 



Kow dnd Pe'^centHe Scores of Regular and Compensatory 
Children Combined for Boys and Girls at Grades 
Two Gild Six on COOP and STEP Respectively 



Grade 



2 

(N=483' 



6 

(N=448) 



jDil 



><■;/ 



srs 



1 

sties 1 


PercentilG 


X 


J 

SD 1 
.i 


1 Percentile 




X 


SD 


Boys; 

i 


(50) 


25.59 


8.66 


] 

1 

(42) 


35 


.77 


9.56 


Girls; 

1 


(50) 


27.47 


9.00 


(47) 


38 


.52 


8.37 


Highi 


(53) 


28.83 


10.05 


(56) 


40 


.85 


7.25 


Middle; 


(50) 


27.17 


8.05 


(44) 


37 


.24 


8.51 


t 

Lov;| 

t 


(30) 


23.94 


9.12 


(31) 


31 


.81 


9.98 
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TABLE 25 



Grade Level Means of Compensatory Readers 
on the Fall Metropolitan Achievement Test for 
Different Grade Levels and SES Groups 



Grade 
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TABLE 26 



Learning Rates of Compensatory Readers 
on Metropolitan Achievement Tests for 
Different Grade and SES Groups 

Grade 



2 6 



t 


HSES 


.4 


.8 


WORD KNOWLEDGE 


MSES 


.7 


.6 




LSES 


.6 


.5 


i 


X 


.56 


.63 


i — ■ " 


HSES 


.6 


.8 


READING 


MSES 


.7 


.6 


» 


LSES 


.6 


.4 



i 
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TABLE 27 



Frequencies of Children in IJord Recognition and Comprehension 
Levels Among Compensatory Readers at Grade Two 





WORD RECOGNITION 
LOW MIDDLE HIGH 


LOW ^ 
Tot.% 


100 
5 • 1 % 


1 

132 
6.7>^ 


3 

.\% 


l-'ODLE " 
Tot . 'L 


307 
15.6% 


950 
48.3^i 


132 
6 . 


N 

[HIGH 

j Tot.5i 

I 


2 

.VIo 


37 

1.9% 




305 
15.5?^ 



Note: The total " of 5.1 is the proportion 
represented by lOO children of the 
total of 1968. 
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TABLE 28 



rrequencies of Children in Word Recognition and Comprehension 
Levels Among Compensatory Readers at Grade Six 



WORD RECOGNITION 





t 








LOW 


MIDDLE 


HIGH 


o 


i_ -~ 

! LOW 

I 

1 


Tot. 


N 

r/ 


215 
1 3 . 8'Z 


106 
6.8% 


1 

.1% 


1PREHENS 


1 


MIDDLE 

Tot 


N 

/J 


107 
6.9S 


707 
45.4% 


71 

4.6% 


o 




HIGH 


Tot 


N 

> 

lo 


0 
0 

1 
i 

t 

1 


96 

i 6.2% 

1 

1 


255 
15.4% 
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TABLE 29 

Types of Reading Problems Among Children 
From Compensatory Reading Programs 





GRADE 




2 


6 


Word Recognition Deficit 


17.6/> 




Comprehension Deficit 


13.5;:^ 


n.4% 


Comparaole Scores 


68.9'/> 


75.5% 


Total 


100.0% 


100.0% 
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